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Application no. 10/713,445 

Interview Request - Attached Issue Sheets 

Dear Examiner, 

The Applicants have expended their budget for this case so that the resources are 
not available to argue for broad claims. The Applicants would like to add a narrowing 
amendment that will position this Application for prompt allowance. In that light, we 
would like to discuss the following points with you at your earliest convenience: 

1. Regarding Claim 1 - The Applicants' starting point for discussion regarding this 
claim is that the Applicants do not find that Dunham or Manley teaches a storage 
pool management module that changes the storage capacity of the virtual volume 
by allocating and de-allocating storage volume to the storage pool of the virtual 
volume in response to the change to the storage capacity. Instead, the Applicants 
find that Dunham teaches allocating spare primary storage capacity during a 
restore operation, Dunham at col. 18, 11. 27-33, col. 21, 11. 16-26, Fig. 15, steps 
241, 242, and then copying a backup volume to the spare capacity of the primary 
volume, id. at col. 7, 11. 47-50, col. 18, 11. 27-33, col. 21, 11. 64-66, Fig. 15, step 
244, and then assigning a new virtual volume number to the backup copy stored 
in the spare capacity of the primary volume. Id. at col. 21, 11. 20-63. Note that 
Dunham teaches assigning a new virtual volume number (i.e., the next available 
virtual volume number) to the spare primary volume. Dunham does not teach 
increasing storage capacity of any virtual volume by adding volumes from a 
storage pool. Claim 1 requires allocating spare storage volumes to increase the 
capacity of the virtual volume that stores incremental storage data, not adding a 
new virtual volume. 

The Applicants also do not find that Dunham teaches de-allocating a storage 
volume of the storage pool of the virtual storage volume as recited in Claim 1 . 
Instead, the Applicants find that Dunham teaches de-allocating the spare storage 
volume on the primary storage where the backup data was copied when the virtual 
volume mapped to the backup data is no longer required and also releasing the 
virtual volume number and spare capacity for future use. Id. at col. 22, 11. 59-65. 

In a separate, unrelated de-allocation, Dunham teaches that during a backup 
operation for a log-structured file system, new data is copied to a new location in 
the primary storage while the old data remains in its current location. Id. at col. 6, 
11. 33-46. The a snapshot of the old data is then copied to the secondary storage 
volume while the new data is concurrently copied to the new location on the 
primary volume. Id. at col. 46-58. Once the snapshot of the old data is copied to 
the secondary storage, the primary volume that the old data occupied on the 
primary volume is de-allocated and becomes available to store other data. Id. at 
col. 6, 1. 58 to col. 7, L 17. This de-allocation is unrelated to the allocation of 
spare primary storage mentioned in the restore process and the virtual volume 
number assigned during the restore process is unaffected by the de-allocation 
during backup for a log-structured file system. 

1 
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In order to clarify that the allocation and de-allocation of storage volumes is 
related to the virtual volume that stores incremental backup data, the Applicants 
propose amending Claim l as set for below. 

2. Also regarding Claim l - The Applicants* starting point for discussion regarding 
this claim is that the Applicants do not find that one of ordinary skill in the art 
would include Manley's asynchronous incremental backup system. Instead, the 
Applicants find that Dunham specifically and exclusively teaches backing up only 
an entire logical data structure corresponding to a physical storage unit even when 
only a file, directory, etc. has been requested for backup. Id. at col. 1 1, l. 49 to 
col. 12, 1. 39. Dunham also teaches away from backing up anything less than an 
entire physical storage unit. Id. at col. 1 1, 11. 49-64, col. 13, 11. 22-38. Given the 
teachings of Dunham, the Applicants find that one of skill in the art would be led 
away from any incremental backup taught by Manley. 

Based ion the above items, the Applicants would like to discuss whether Claim 1, 
upon further reflection, may be allowable. If not, the Applicant would like to discuss 
whether a claim including any element or combination of elements other claims not 
specifically discussed above would be allowable. A suggested amendment would be as 
follows: 

1 . (Currently Amended) An apparatus for managing incremental storage, the 
apparatus comprising: 

a policy management module configured to set a storage 

management policy for storage capacity of an incremental 
backup virtual volume, wherein th e incremental backup 
virtual volume is configured to store incremental storage 
data from an incremental storage operation on a primary 
volume and th e incremental backup virtual volume 
comprises a storage pool that includes at least one storage 
volume; 

a storage pool management module configured to monitor 

available storage capacity of the incremental backup virtual 
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volume and to change the storage capacity of the virtual 
volume in response to the storage management policy and 
the available storage capacity, wherein changing the 
storage capacity comprises dynamically allocating and de- 
allocating a storage volume to the storage pool of the 
incremental backup virtual volume in response to the 
change to the storage capacity; and 
an incremental log corresponding to the incremental backup virtual 
volume, the incremental log configured to map a virtual 
address of the incremental backup virtual volume assigned 
to the incremental storage data to a physical storage address 
of the at least one storage volume of the storage pool. 
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